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With the improvement of national income and change of residents’s consumption 
concept,  the credit card business has been developing rapidly in our country. The 
number of card, card issuer and transaction amount has been significantly improved. 
However, with the increase of credit card  transaction amount, the overdue 
outstanding  amount has been greatly increased. In order to maintain stable 
development of the credit card industry, our commercial banks need to pay high 
attention to it. On the other hand, in order to conform with international and improve 
the risk management level in China’s commercial banks, the CBRC issued 
some guidelines and demanded our commercial banks to implement the New Basel 
Capital Accord gradually. The internal rating method is the core content of the New 
Basel Capital Accord. Either primary or advanced method, commercial banks should 
estimate the probability of default by themselves. Taking into account the use 
test principle, most banks estimate the probability of default using score card way. 
However, the banks use the score card for customer application, rarely use behavior 
data. The paper analyzes a commercial bank’s credit card data and gives some 
suggestions. This paper consists of four parts: 
The first part of this paper introduces the necessity and significance of evaluating 
probability of default for commercial banks credit card. 
The second part of this paper includes the second chapter and the third chapter. 
The second chapter introduces the related theory of credit card and credit score. The 
third chapter introduces the technology about score card and model verification 
method. 
The third part of this paper uses SPSS to carry out the empirical research on a 
commercial bank’s credit card data. Candidate variables are derived from the overdue 
behavior, loan behavior, trading behavior, payment behavior, consumer behavior and 
cash behavior. In order to improve the accuracy of the model, the figures are divided 
















observation. The candidate variables are grouped by using decision tree method and 
calculate WOE. Build the prediction model of probability of default respectively for 
the two categories by using logistic regression method and get the risk factors of 
personal credit card customer default probability finally. 
The last part of this paper analyzes and draws conclusions according to the result 
of the empirical research. In order to help our commercial bank risk management, this 
paper argues that our financial institutions should strengthen the study of risk 
parameters and the construction of  IT system. 
 
















目  录 
第一章 绪论 .......................................................................................... 1 
1.1 论文研究背景 .............................................................................................. 1 
1.1.1 我国商业银行信用卡现状................................................................ 1 
1.1.2 监管要求............................................................................................ 2 
1.2 论文研究意义 .............................................................................................. 2 
1.3 论文研究内容 .............................................................................................. 4 
第二章 信用卡及信用评分相关理论介绍 .......................................... 5 
2.1 信用卡及其风险分类 .................................................................................. 5 
2.1.1 信用卡定义........................................................................................ 5 
2.1.2 信用卡分类........................................................................................ 5 
2.1.3 信用卡发展历程................................................................................ 6 
2.1.4 信用卡风险........................................................................................ 6 
2.2 新资本协议对估计零售暴露违约概率的要求 .......................................... 8 
2.2.1 零售风险暴露.................................................................................... 8 
2.2.2 测算要求............................................................................................ 9 
2.2.3 违约概率的评估方法...................................................................... 10 
2.3 信用评分 .................................................................................................... 11 
2.3.1 信用评分的背景.............................................................................. 11 
2.3.2 评分卡的分类.................................................................................. 12 
2.3.3 行为评分及其应用.......................................................................... 13 
第三章 评分卡模型及其相关技术 .................................................... 15 
3.1 评分卡模型开发流程 ................................................................................ 15 
3.2 Logistic 回归 ............................................................................................. 21 
3.2.1 Logistic 回归方程 ........................................................................... 21 
3.2.2 极大似然函数.................................................................................. 22 
















3.3 决策树 ........................................................................................................ 25 
3.3.1 决策树的概念.................................................................................. 25 
3.3.2 决策树的构造.................................................................................. 26 
3.3.3 决策树的优缺点.............................................................................. 26 
3.3.4 CHAID 决策树生成方法 ................................................................ 26 
3.4 模型验证方法 ............................................................................................ 27 
3.4.1 KS 指标 ........................................................................................... 27 
3.4.2 ROC 曲线 ........................................................................................ 27 
第四章 信用卡违约概率的实证研究 ................................................ 30 
4.1 建模样本数据及预处理 ............................................................................ 30 
4.1.1 业务定义与数据收集...................................................................... 30 
4.1.2 模型分组与变量构造...................................................................... 31 
4.1.3 数据整理清洗.................................................................................. 34 
4.2 变量分组及 WOE 计算 ............................................................................ 34 
4.2.1 观察期末未逾期.............................................................................. 35 
4.2.2 观察期末已逾期.............................................................................. 46 
4.3 Logistic 回归 ............................................................................................. 47 
4.3.1 观察期末未逾期.............................................................................. 47 
4.3.2 观察期末已逾期.............................................................................. 49 
4.4 信用评分卡的构建 .................................................................................... 51 
4.5 模型评估 .................................................................................................... 54 
4.5.1 观察期末未逾期.............................................................................. 54 
4.5.2 观察期末已逾期.............................................................................. 57 
第五章 结论和建议 ............................................................................ 60 
5.1 结论 ............................................................................................................ 60 
5.1.1 影响信用卡客户违约概率的风险因素.......................................... 60 
5.1.2 影响模型准确度的可能原因.......................................................... 61 
5.2 建议 ............................................................................................................ 62 
















5.2.2 通过分池技术测算最终违约概率.................................................. 63 
5.2.3 帮助商业银行进行信用卡利率定价.............................................. 63 
参考文献 .................................................................................................. 64 

















Chapter I   Introduction ........................................................................ 1 
1.1 Background of This Study ......................................................................... 1 
1.1.1 The Present Situation of Credit Card in Chinese Commercial Banks 
 ........................................................................................................ 1 
1.1.2 Regulatory Requirements................................................................... 2 
1.2 The Significance of This Study .................................................................. 2 
1.3 The Content of This Study ......................................................................... 4 
Chapter Ⅱ The Related Theory of Credit Card and Credit Score ... 5 
2.1 Credit Card and Its Risk Classification ................................................... 5 
2.1.1 The Definition of Credit Card ............................................................ 5 
2.1.2 The Classification of Credit Card ...................................................... 5 
2.1.3 The Development of Credit Card ....................................................... 6 
2.1.4 The Risk of Credit Card ..................................................................... 6 
2.2 The Provisions of The New Capital  Agreement for The Default 
Probability of Retail Exposures ......................................................................... 8 
2.2.1 Retail Exposures ................................................................................ 8 
2.2.2 Measurement Requirements............................................................... 9 
2.2.3 The Assessment Method of Credit Card Default Probability .......... 10 
2.3 Credit Score .............................................................................................. 11 
2.3.1 The Background of Credit Score ..................................................... 11 
2.3.2 The Classification of Score Card ..................................................... 12 
2.3.3 Behaviour Scoring and Its Application ............................................ 13 
Chapter Ⅲ  Score Card Model and Related Technologies .............. 15 
3.1 The Development Process of Scoring Model .......................................... 15 
3.2 Logistic Regression ................................................................................... 21 
















3.2.2 The Maximum Likelihood Function ................................................ 22 
3.2.3 Logistic Model Statistical Test ........................................................ 23 
3.3 Decision Tree ............................................................................................. 25 
3.3.1 The Concept of Decision Tree ......................................................... 25 
3.3.2 The Structure of Decision Tree ........................................................ 26 
3.3.3 The Advantages and Disadvantages of Decision Tree .................... 26 
3.3.4 The Method of Generating a Chaid Decision Tree .......................... 26 
3.4 Model Verification Method ...................................................................... 27 
3.4.1 KS Index .......................................................................................... 27 
3.4.2 ROC Curve....................................................................................... 27 
Chapter Ⅳ An Empirical Study on The Probability of Default for 
Credit Card ............................................................................................ 30 
4.1 Modeling Samples and Data Preprocessing ........................................... 30 
4.1.1 Business Define and Data Collection .............................................. 30 
4.1.2 Model Grouping and Construct Variables ....................................... 31 
4.1.3 Data Cleansing ................................................................................. 34 
4.2 Variable Grouping and Calculating WOE ............................................. 34 
4.2.1 Not Overdue Model ......................................................................... 35 
4.2.2 Overdue Model ................................................................................ 46 
4.3 Logistic Regression ................................................................................... 47 
4.3.1 Not Overdue Model ......................................................................... 47 
4.3.2 Overdue Model ................................................................................ 49 
4.4 The Construction of Credit Score Card ................................................. 51 
4.5 Model Evaluation ..................................................................................... 54 
4.5.1 Not Overdue Model ......................................................................... 54 
4.5.2 Overdue Model ................................................................................ 57 
Chapter Ⅴ Conclusions and Suggestions ........................................... 60 
















5.1.1 The Risk Factors of Affecting The Credit Card Customer's Default 
Probability   .................................................................................. 60 
5.1.2 The Possible Causes of Affecting The Accuracy of The Model ..... 61 
5.2 Suggestions ................................................................................................ 62 
5.2.1 The Suggestions about Estimating Default Probability ................... 62 
5.2.2 Estimate the Final Default Probability through The Pool Technology
 ........................................................................................................ 63 
5.2.3 Help Commercial Banks to Make Interest Rate Pricing of Credit 
Card .............................................................................................. 63 
References ................................................................................................ 64 























新增的信用卡发行量达到了 4600 万张，累计的信用卡发行量达到了 3.3 亿张；
全年的信用卡交易金额达到了 10 万亿元，同比增长了 31.6%，在社会消费品零






信用卡的授信总额为 3.49 万亿元，同上年末相比增加了 8843.37亿元，增长了
34.0%；期末应偿信贷总额为 1.14 万亿元，同上年末相比增加了 3257.13 亿元，
增长了 40.1%；信用卡逾期半年未偿信贷总额为 146.59 亿元，同上年末相比增
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